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Abstract of RU2142184 

FIELD: optical fiber laser amplifiers. 
SUBSTANCE: amplifier is made of fiber 1 with 
two concentric cores 2 and 3; inner core 2 is 
amplifying medium and core 3 is used for 
pumping. Pumping radiation is transmitted from 
multimode source 4 and coupled crosswise 
relative to optical axis of fiber 1 with outer core 2 
through multimode fiber 6 and multimode coupler 
5. Pumping radiation is propagated over outer 
core 3 and is coupled with amplifying core 2 
thereby pumping active medium. Composition of 
amplifying material is chosen so as to provide for 
pumping within comprehensive range of 
wavelengths. Both coherent and incoherent 
pumping sources may be used. EFFECT: 
improved power of optical fiber laser amplifier, 8 
cl, 2 dwg 
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(54) OnTMHECKMPi BOJlOKOHHblJ* yCMJlMTEJlb BblCOKOC* MOmHOCTM C HAKAMKOC^ MHOTOMOflOBUM 
i1A3EPHblM MCTOMHklKOM 



(57) Pec{)epaT: 

OnTimecKMit BonoKOHHbiC^ ycuiJiMTenb 
BbinonHeH M3 BonoKHa (1) c floyMfl 
KOHueHTpMMecKMMUi cepAueBMHaMii (2 \a 3), 

BHyrpeHHflfl H3 KOTOpblX ABTlfleTCfl 

ycMnneaiomett cpeflof^. a. Apyra^ (3) 
kicnojibayeTcn Ann HaKaMxn. l^a/iyMeHkie HaKaHKM 
nepeAaercfl ot MHoroMOAOBoro MCTOHHUica (4). 
CBflSbiBaeTCfl nonepoMHO oTHOCMTe/ibHo 

OnTMHeCKOf^ OCM BOnOKHa (1) 0 BHeiUHSi^ 

cepAUeBMHOv^ (3) wepea MHoroMOAOBoe bojiokho 
(6) M MHoroMOAOBbi^^ ORTviHecKvii^ Kanjiep (5). 
MajiyMeHne HaKa^Kw pacnpocTpaHflercfl no 
BHeujHef^ cepAi^eBMHe (3) m CB5i3aHO c 
ycM/iMBaiou^ef^ cepAMeBMHofl (2), HsioMMBan 



TaKMM o6pa30M aKTMBHyio cpeAy. CooTaB 
ycMnMBaioi4ero Marepvia/ia Bbi6paH tbicmm 
cnoco6oM. Mro6bj HaicaMKa 6bma eosMOXCHa e 
LUMpoKOM AMana30He ahmh bohh. Moryr 
uicnojibaoBaibcn kbk KorepeHTHbie, tbk m 
HeKorepeHTHbie mctohhmkm Haiomai. 7 3. 
n.(t)-nbi. 2 Mil. 
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(57) Abstract: 

FIELD: optical fiber laser amplifiers. 
SUBSTANCE: amplifier is made of fiber 1 with 
two concentric cores 2 and 3; Inner core 2 
is amplifying medium and core 3 is used for 
pumping. Pumping radiation is transmitted 
from multimode source 4 and coupled 
crosswise relative to optical axis of fiber 
1 with outer core 2 through multimode fiber 
6 and multimode coupler 5. Pumping radiation 
is propagated over outer core 3 and is 
coupled with amplifying core 2 thereby 
pumping active medium. Composition of 
amplifying material is chosen so as to 



provide for pumping within comprehensive 
range of wavelengths. Both coherent and 
incoherent pumping sources may be used. 
EFFECT: Improved power of optical fiber 
laser amplifier. 8 cl. 2 dwg 
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l/l306peTeHne otho^^^ k y/iyniueHHOMy 
orfrnMecKOMy BonoKOHHd^JPunnTenfo bucokoC^ 

MOU^HOCTM. HaKdMMBaeMOMy MHOrOMOAOBbIM 

naaepHbiM AwoflHbiM mctomhmkom. 

OnTMMecKMM BOjiOKOHHbiM ycn/iHTe/ib Ann 

Te/ieKOMMyHMKaUHM BbinOJlHeH M3 OAHOMOAOBOrO 

onrnqecKoro Bo;iOKHa, jKwna Koroporo 
aKTMBupoaaHa peAKoaewenbHbiMn oneMeHTaMU, 
HanpuMep 3p6MeM. BBefleHHaji b bohokho 
MoiuHOCTb HaKa"^Kn o6ecneMHBaeT ycuneHvie b 
aKTHBHoii cpeAe aha pacnpocrpaHeHUfl 
MHc|50pMauMOHHoro CMmajia BAOJib BonoKHa. 

□peAbicTopufl Bonpoca 

B HacTOflinee apeMfl Ana B036y)KAeHMn 

OniMHeCKVIX BO/lOKOHHblX ycM/iMTeJieft 

ncnonb3yK)Tcq oAHOMOAosbie xiaaepHbie amoaw 
c AHMHaMM BOXiH najiyMeHMfl 980 hm m 1480 hm. 
KOTopbie HenocpeACTBGHHO csnaaHbi c 

OAHOMOAOBbIM BOnOKHOM ROCpeACTBOM 

oAHOMOAOBoro My;ibTMnneKcopa, c ueHTpajibHofi 

)KkinOM aKTMBHOrO BOJIOKHa. 

klcnoJIbSOBaHMe OAHOMOAOBblX BOJ10KOH M 

yaKMi^ cneKTpanbHbif^ A^anaaoH nanyMeHkin 

MCTOMHMKa HaKaMKM PpeA'bflBnfllOT nOBblLUeHHbie 

Tpe6oBaHkin k rexHonorMki ynaKOBKH a^oaob. 
ceneKi^MM amoaob no AnHHe eojiHbi m tomhoctm 
CTa6MJiM3aL(iiki MX TeMneparypbi, Koropan hAomei 
6biTb AOCTMrnyTa nyreM McnonbaoBaHun 
aHeproeMKHX xonoAMJibHMKOs HejibTbe. 

TaKvie Ba>KHbie xapaicrepMCTHKM 
BonoKOHHoonTMMecKiix ycMnnTe/ie^, KaK 
ycMneHwe m MomHocTb HacbiineHUfl, aaancRT or 

klHTeHCMBHOCTil HaxaMKM. B HaCT05)LAee BpeMfl 

MomwocTb OAHOMOAOBblX nmrednnpoBaHHbix 
naaepHbix a^ioaob. ManyMaioii^MX Ha AHMHe 
BOJiHbi, noAXOAniL\ei^ HaKaHKvi apOHfl. He 
npeBbnuaer 100 MBt, m M3/iyMeHMe HaKamoi 
BBOAHTCfl HenocpeACTBeHHO B )KMny BonoKHa 
Mepea OAHOMOAOBbie aneweHTbi cbj«3m. 9to 
orpsHUMMBaeT MaKcuwanbHyK) BbixoAHyio 
MOiUHOCTb, CHMMaeMyio c oAHoro ycujiMTenfl, 
BenmmoPi okojio 50 mBt m MaKCMMajibHoe 
ycM/ieHMe - ypoBHeM OKono 35 a5. 

HaiOMKa HenocpeACTBeHHO b >Knny 
aKTMBHoro BonoKHa npHBOAMT K 
pacnpocrpaHeHMK) nanyMeHMs HaKanKM 

COBMeCTHO 0 yCH/IMBaeMblM OnTMHeCKMM 

cumanoM. floaroMy na BbixoAe yckinnTenfl 
Tpe6yeTcw ycTahaBnuBaTb cneicTpanbHbitl 
cjDMnbTp Ann Toro, HTo6bi ycTpaHHTb 
npoHMKHOBenne ocTaroHHoro nanyMeHun 
HaKaHKM B nepeAaioiAyio jimhmk). Ann pemeHun 
3Tot^ npo6neMbi GbLnn paapa6oTaHbi oxeMW 
HaKaHKM, npenflTCTByioi4Me pacnpocTpaHeHMio 
cumana, ho raKwe KOHctJurypai^nn yBe/insnBaioT 
ujyM, renepMpyeMbiM cnoHiaHHoft aMHccnei), vmvi 
cfDaxTop liiywa ycMJinTerm. 

flanee. oAHOMOAoaafl naKanKa npuBOAur k 
He nnocKOMy nonepeHHUKy ycunennfl aianBHOM 
cpsAbJ, Ann ycrpaHeHMfl Mero npuxoAnrcn 
cymecTBeHHo yivieHbiuaTb AnaMerp >KMnbi m 
yaenuMMBaTb ee HucneHHyjo aneprypy Ann Toro. 
HToObi Ma6e)KaTb nomoineHMn cumana na 
nepMct)epkiki >Ki4jibi. 

TaxviM o6pa30M. co^AaHvie AeuJ^Bbix 

BOnOKOHHO-OnTMMeCKVIX yCMJlMTeneft C BblOOKOfI 
BbiXOAHOj) MOlMHOCTblO, BblCOKVIM yCMneHMeM M 
HM3tCMM ypOBHBM lijyMa HMMMTMpyeTCfl 
AOCTynHOCTbK) M CTOHMOCTblO nOAXOAHU^HX 

MCTOMHMKOB HaKBHicvi, ManyMeHMe KOTOpblX 

AOHKHO BBQAMTbCfl B OAHOMOAQByiO jKM/iy 

BonoKHa. 

KpoMe Toro. OAHOMQAOsaA naKaHKa 
oiAHOMOAOBbiM aneMenroM canaii Moxcer 
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HHOU aaBUCMMOCTM M K 

.cTBue M3MeHeHMn 
cepAUeBMHbi BHyrpn 



npMBOAMTb K nonnpi^ 
ApyruM norepnM 

CfDOpMbi BOnOKOHHi 

oneweHTa csnan 

nareHT KacfjKM US-A-4829529 sananner 
^ ncnonb30BaHne sonoKHa c aboPihoi^ oSonoHKOi^ 
Ann HaKaMKH SHyipeHHei^ oahomoaoboi;^ >KMnbi. 
nerwpoBaHHofi peAKoaeivienbHbiMM aneweHTaMU, 
TaKMMM KaK HeoAMM nnn 3p6m, Ann Toro MTo6bi 
nonyMMTb naaepnyio reHepat^Mio. 3tot nareHi 
AeMOHCTpupyer na3epHy»o crpyicrypy c abomhoW 
o6onoMKoR, oAHaKO He coo6maeT o6 
OAHOBpeMeHHOM nempoBaHMM paanimnbiMki 
peAKoaeMenbHbiMM aneMeHTaMM m ne 
npeAnaraer raKoe ycrpot^CTBo xaK noAXOAnii^ee 
Ann MsroTOBJieHMn BonoKOHHO-onTHHecKoro 
/5 ycMnmenn. flanee. bboa nanyMBHHn HaKaMKM b 
3T0M nareHTe He np^Anonaraercn 
ocyiMecTBnnTb Mepea Topi^bi CBeroBOAa c 
McnonbsoBanneM o6-beMHbix onrnMecKHX 
oneMeHTOB. 

kla pa6oTbi MunejiH ki aP- MaBecTHO o6 
ycunMTene na BonoKOHHOM CBeroBOAe c 
AboRhoR o6onoMKoK, nempoBaHHOM uTTepCMew 
\A 3p6MeM. OAHaKO HaKaMKM ocyu^ecTannnncb 
Mepea ropubi oC-beMHUMM onTHMecKMMM 
aneMenraMM. KpoMS roro, b o6eMx pa6oTax 

MCTOMHMKaMM HaKaMKM RBnnnMCb A^OAHbie 
nMHei^KM. 

naTGHT AU-A-1 0374/92 onMCbiBaer 

OrTTMMeCKMM BOJlOKOHHblM yCMnMTenb, COCTOfllAMM 

M3 OTpeaKa nerMpoaaHHoro 3p6MeM oniMMecKoro 
BonoKHa, OAHOMOAOBoro BonoKOHHoro aneMenTa 
CBn3M Ann BBOAa MSJiyMeHMn HaKaMKM m 
nerMpoaaHHoro MTiepCMeM sonoKHa, 
caapeHHoro c BbixoAHUM ropi^OM 
ycMnMBaK)i4ero CBeroAMOAa Ann nornoineHMfl 
ocraTOMHoro nanyMeHMfl naKaHKH. 

nareHT DE-OS 4005867 onMCbiaaer 
onTMHecKMM BonoKOHHbiM ycunnTejib, COCTOnU^MM 
MS orpesKa nerMpoaaHHoro pgakmmm aeMJinwM 
oniMMecKoro BonoKHa, bxoahom m buxoahoJ^ 

TOpL^bl KOTOporO CBn3aHbl C MCTOMHMKOM HBKBMKM 

Ann nonyMeHMn BbicoKoro ycMjienMn BxoAHoro 
CMrnana. 

naTBHT EP-A-0509577 onMCbisaeT 

AByXKaCKBAHbi^ BOnOKOHHbll^ yCMJlMTe/lb, 

Ka>KAbit^ KacKaA KOToporo coctomt m3 0Tpe3Ka 
aKTMBHoro CBeTOBOAa. nernpoeaHHoro 
cjD/iioopecuMpyioiAMM sneMeHTOM. m3 aneweHra 
cansM Ann aaoAa MsnyMeHMn ot nasepHoro 
AMOAa M napbi onTMHecKMx MsonnTopoB. 

HasecTeH rame onTMMecKMf^ BonoKOHHbiC^ 
ycMnMTenb, coAep>KainMM OTpeaoK BonoKHa c 
ABOt^HOf^ 060J10MK0i^ c nefMpoBaHHOi^ 
MTTep6MeM-3p6MeM OAHOMOAOBOf^ >KMnot^ 

ycMnMBaiomero waTepMana. MHoroMOAoayK) 
>KMJTy, oKpyKaiou^K) ynownnyTyio oAHOMOAoayio 
)KMny, M o6onoMKy. OKpyjKatoiAyK) ynoMnnyTyio 
MHoroMOAOByfo ;KMny, no Kpai^nei^ Mepe qamh 
0Tpe3OK MHoroMOAOBoro onTMMecKoro BonoKHa 
Ann nepeAaMM M3nyMeHMn naaepa HaKaMKM. no 
KpaflHe« Mepe oamh motomhmk naxaMKM, 
cansaHHbii;) c ynoMnHyibiM orpeaKOM 
MHoroMOAOBoro onrMMecKoro BonoKHa. h jio 
Kpaf^Hefl Mepe qamh axieMeHT csnsM. 
cxfopMMpoaaHHbiM Ha ynoMnHyioM orpeaKe 
BonoKHa c AB0(^H0it o6onoMKoi>t 
HenocpeACTBeHHO na ynoMnHyTOM bojiokhb c 

ABOt^HOj) 060J10MK0fl AHA SOKOBOH HdKaMKM 

ynoMflHyToro orpeaKa BonoKHa c ABOitHOt^ 
o6ojiOMKOjf (CM. aanBKy EP 0320990. H 01 S 
3/06, 1989). BojiOKHa mmbict npnMoyronbHoe 
ceMeHMe, a aneMeHT cansM onrHMecKoro eonoKHa 
Ann nepoABMM aneprMM HaKaMKM b BonoKHO c 
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flBOMHOM o6onoMKOii o6j 
Knefl M/iM cMonbi 
yctinnBaraLnero warepn; 
o6onoMKM. 

ripaKTHMecKH 3Tor ycunnrenb mokbt 6biTb 
ncnonbaoaaH TonbKO rorfla, KorAa npuweHflKDrcfl 
BonoKHa c HeoSbiMHbiMM npHMoyronbHbiMM nnn 
snnnnTMMecKMMn ceMeHMflMM. KpoMe roro, 
npuMeHSHne Knew hhm cMon Ann MaroTOBneHnw 
ycTpot^CTBa cepbesHo orpaHUHi/iBaer 
npeflejibHbie moimhocth, KOTopwe Moryi 6biTb 
nepeAaHbi nepea 3to ycTpof^CTBo. nocKojibKy 
TaKne opraHnnecKne Marepnanbi secbMa 
MyBCTBHTenbHbi k onrnMecKOMy MSjiyMeHUKD. b 
peayjibTare npn npeBbiiueHMn HeKOTopbtx 
npeflenbHbix aHaneHMCI moq^hoctm nponcxoflUT 
HarpeBaHMe m crapeHMe dJieMeHia ceqsii snnoTb 
AO ero paspyiueHMn. 

HacTonu^ee MaoOpereHbie HanpasneHO Ha 
npeoAoneHne BbiiueynoMflHyTbix orpaHMMeHMf^ v\ 
HeAocTaiKOB. 

DepBOf^ 3aA9^ei^ Hacronu^ero M3o6peTeHMn 
flBJinercfl npeAno)KMTb BonoKOHHO-oniMMecKnR 

yCMJIMTe/lb C BblCOKMM yCMJieHMeM M 60J1bLU0p) 
BbtXOAHOl^ MOlUHOCTbK). 

Bropof) saAaMetf M3o6peTeHMn flBJinercn 

np^OKMTb BOJlOKOHHO-OnTMMeCKMR ycwiMTeHb, 
KOTOpblft OCjXjjeKTMBHO nOAaBJlJieT MOU^HOCTb 

ManyMeHMfi HaKamoi Ha BbixQAe ycMniiBaiOLi^ero 

BOJIOKHa. 

TpeTbeC^ SQAaMeM HaoOpereHMn qsji^ieTCfl 
npeAno)KHTb BOJioKOHHo-onTii^ecKMPf yciviMTenb 
c oAHOpOAHbiM npocpMjieM ycMnoHMn nonepex 
cepAueBMHbi aicTHBHoro BonoKHa. 

AajibHeC^Luef^ saAaMei^ Hacroflu^ero 
M3o6peTeHHfi nanneTCfl npQAno)KvtTb 
BonoKOHHO-OHTHMecKMi^ ycM/iviTejib, AeJiaiou^Hft 

B03M0)KHblM MCnonb30BaHtie MCTOMHklKOB 

HBKaMKM, M3nyHaK>Li^Mx B LUnpoKOM Ai^ana30He 
AHMH M He Tpe6yK>L4Mx TepMOGTa6kinki3auiiii. 

OnHcaHMe HsoSpeTeHHR 

CooTBercTBeHHO 3jv\ m Apyr^e 3aAaMM 
peajiM30BaHbi tew, mto MSBecTHbiJ^ onrnMecKnf^ 
BonoKOHHbii^ ycMJiMTenb, coAepKai^Mt^ orpesoK 
BonoKHa c ABoC^Hof^ o6o;ioHKoC^ c nempoBaHHOf^ 
3p6vieM-MTTep6MeM OAHOMOAOByio )KMny 
ycMJiMBajOLuero Marepna/ia; MHoroMOAOByio 
>Kvi/iy, OKpy)Kaioii^fo ynoMflHyiyfo OAHOMOAOByto 
>KH/iy, H o6onoHKy, OKpy>Kaiou^yio ynoMflHyryio 
MHoroMOAOByio >Kviny, no KQaPinei^ Mepe oamh 
oTpeaoK MHoroMOAOBoro onTHHecKoro BO/ioKha 
Ana nepeAaHM ManyMeHUfl jiasepa HaKaMKM. no 
Kpai^He^ Mepe oamh mctohhmk HaxaMKH, 
CBflaaHHbit^ c ynoMPHyibiM orpesKOM 
MHoroMOAOBoro onTMHecKoro BOJioKHa, m no 
KpaMHeft Mepe oahh sneMehT cBfl3M, 
cct)opMiipoBaHHbiM Ha ynoM^iHyroM OTpe3Ke 
BonoKHa c ABO(^HOi^ o6onoMKot^ 
HenocpeACTBeHHo Ha ynoMJiHyroM BonoxHe c 
ABoC^Ho£^ o6onoHKofi Ann 6okobo^ HaxsHKbi 
ynoMflHyroro orpesKa bo/iokhb c ABof^Hoi^ 
o6onoMKoi^. ornMHaercfl lew, mto ynoMAHyraH 
MHoroMOAOBan )Kvina MMeer i^MJiMHApviMecKyio 
0opMy H KOHi^eHTpMMHa ynoMnnyro^ 
OAHOMOAOBoR >iouie m mto ynoMHHyTbifl SnSMBHT 

CB9\3\A 06pa30BaH CKpyMeHHblMVI BMeCTG M 

BbiT^HyrbiMM npki HarpeaaHkivi ynoMflHyrbiMH 

0Tpe3KaMM BOJIOKHa C AB0(^H0(^ o6onoMKOj^ M 
MHOrOMOAOBOrO BO/IOKHa. 

npBAnOMTMTeJIbHO OnTMHeCKHi^ BOnOKOHHyfl 

yaifiMTeJib cqa^p^kht abb MHoroMOAPBbix 

AMQAHblX MCTOMHMXa M ABB MHOrOMQAQBblX 
OnTHMeCKMX BOJIOKOHHblX OneMBHTa C8S13M. 

ManyMeHkte HaKamoi moxot 6biTb 

KOrepeHTHblM MJ1M HeKOrepeHTHblM. 
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B KaMecTBe^^^cTOMHUKa naKaHKM 
i^enecooOpaaHo MCi^^HaaTb 

CBepxji 10 M M HecueHTiS^^MOA . 

ripeAnoHTMTenbHO AnaMerpbi MHoroMOfloBOM 

KMJIbI M OAHOMOAOBOM yCMJlMBaK)lMeM >KMnbl 

HaxoA«Tcn B cooTHOujeHMH OT 5:1 ao 20:1. a 
ATiMHa onTMMecKoro BonoKHa HaxoAHTcn b 
npeflenax ot 2 ao 20 m. 

npn 3TOM ynoMflnyTbiM MHoroMOAoawfi 
onTMHecKnC^ 3neMeHT CBflaw uoymj 6biTb 

HeCMMMeTpUHHblM. 

CornacHO M3o6peTeHmo: 

- nepBBfl 3gAa^a AocTMraeTcn nyTew 
McnonbSOBaHMj? yxasaHHoro MHoroMOflOBoro 
na3epHoro AnoAHoro ncTOHHUKa, 
o6ecneHt>iBaK)U^ero MHoroMQAOBoe (i3nyHeHi<ie 

HaKaHKM BblCOKOM MOU^HOCTIi, 

- BTOpa« )A TpeTbfl 3aAa^M AOCTMraiOTCfl 

nyTeM ncno/ibsoBaHUfl yKa3aHHoA HaKSMKn 
HatcnoHHO K HanpaBJieHMK) npoxojKAeHM^i 
MHctx)pMai^MOHHoro CMmana m MHoroKpaTHoro 
HeaKcuajibHoro npoxo)KAeHMfl nanyMeHMW 
HaxaHKn no OTHoujeHkiio k aKCManbHOMy 
npoxo)KAeHMK) MHCfDopMaL^kiOHHoro cMmana, 
pacnpocrpaHflioii^erocfl BAO/ib yKa3aHHoro 
OTpesKa onTMMecKoro BonoKHa, BnaroAapn 
yKa3aHH0My HeaKcuaiibHOMy npoxo>KAeHviio 
nanyMeHMe HaKaHKH hb cicnaAbiBaeTCfl c 

MHCt)OPMaL;MOHHblM CMmaJIOM. M 

Aono/iHMTenbHbie nomou^aiou^vie cpeACTBa He 

RBJIfllOTCn Heo6XOAMMbtMkl, 

- HGTBepTan 3aAaHa AOCTwraeTCfl nyTGM 
McnojibaosaHMn yxasaHHOM BHyrpeHHeM >Kiinbi m 
kiTTep6MPi-3p6HeBoro aKTMBHoro uaTepkia/ia 
6jiaroAapfl lUMpoKof^ nonoce nomou^eHHn 
yicaaaHHoro MBTepMa/ia. 

AononHMTeribHbie npeMMyiMecrsa 
HacTOflu^ero MaoGpeTeHUfl 6yAyT 6onee noHfiTHbi 
M3 AononHHTe/ibHbix nyniaoB c})opMynbi, 
npeAnaratomux, b MacTHOCTM. ncnonbaoBaHne 

MHOrOMOAOMOAOBbiX SneMBHTOB CBW3H Pf\9\ 
BblCOK03CfXf)eKTHBHOrO BBOAa MHOrOMOAOBOrO 

nanyMeHMfl HaKaHKM b aKTMBHoe bojiokho aha 
peann3aunM BbiuueyKaaaHHof^ nonepeMHot^ 
HaKaHKM. flonoriHMTe/ibHo aha yBe/iMHeHM« 
Moi^HocTn HaKaHKM McnojibsyioTCJi no MeHbiuei^ 
Mepe ABa MHoroMOAOBbix sjieMenTa cBflSM m ABa 

MHOrOMOAOBblX AMOAHblX MCTOMHMKa. 

flaJlbHeV^UIMe 0C06eHH0CTM M AOCTOMHCTBa 

BOJioKOHHO-onTMHecKoro ycMTiMTenfl cornacHO 
M3o6peTeHMK) CTanyT 6onee flCHbiMM m3 
HM)KeGJieAyioi4ero AeianbHoro onMcaHMw 
npeAnoHTMTB/ibHbix BapMBHTOB peanM3ai4MM 
npM6opa, MTiniocTpMpyeMoro npMjiaraewbiMM 
pMcyHKaMM (TOJibKo Kax orpaHMHeHHbie 
npMMepbt), B KOTOpblX: 

ct)Mr. 1 RanflBTCfl onTMnecKofl cxeMoft 
BonoKOHHO-onTMHecKoro ycM/iMTe/ifl cornacHO 

H306peTeHMIO, M 

cJ)Mr. 2 HBJifleTCfl 6oKOBbiM ceneHMeM. 

CXeMBTMHeCKM MnJlKXJTpMpyKDlUMM BXTMBHOe 
B0J10KH0 M aneMOHT CBflSM K MCTOHHMKy HaKaHKM. 

KaK BMAHO Ma ct)Mryp. ycMJiMTenb comacHO 
M3o6peTeHMio coAep)KMT oTpesoK onTMHecKoro 

BOnOKHa 1, M3rOTOBJieHHbl(^ c AByMfl 
KOHL^eHTpMHeOKMMM )KMnaMM 2 M 3. KBK BMAHO, B 

HacTHOcTM, M3 cJ)Mr. 1. npeAnonaraeTCfl, mto 
Hecyu^Mjf MHctxjpMauMio onTMMSCKMj) cMrHan 
pacnpocTpaHflercfl PAOnb BonoKHa a 
HanpaaneHMM. yKaaaHHOM crpenKoff S. 

BHyrpeHHflfl }KMJia 2 flBJineTcsi OAHOMOAOBOt) 
JKMJioi), aHajiomMHOif no pasMopy craHAapTHbiM 

KOMMyHMKai^MOHHblM OHTMMeCXMM BOHOKHaM. li 

3Ta Mina JiervipoBaHa OAHOBpeMeHHO 
MTTep6MeM M 3p6MeM, T.e. KO-nempoBaHa 
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Yb/Er. TaKMM oSpaaoM^^THBHbiPi Marepnan 
BHyrpeHHeii KM/ibi ^^^ka^aer mvipoKi^M 
cfieicrpoM nomou^eHM^^jFno/ixoAMT /uij? 
co3flaHMfl ycuneHMn b cneiapanbHOM Ai^anaaoHe 

OniMHeCKOM CBflSH. 

Bonee noflpo6HO, KO-nernpoBaHne 

MTTep6neM M 3p6neM >KM;ibl OTKpblBaiOT 
B03M0)KH0Crb HaKaHKH B liJHpOKOM 

cneKTpajibHOM HHiepBane. Me>KAy 900 hm m 
1000 HM, B pesy/ibTare nero BHyrpn aioro 
flManaaoHa He TpeSyercfl cejieKUUM mctomhmkob 
HaKa^KM no ahuhg bojihw \a mx tomhoJ^ 
TewnepaTypHOM CTa6v\m3aii,m. 

OKpy)KaK)ii^afl o6onoHKa 3 nenflercj? 
MHoroMOAOBoC^ )Ki4Jioi^, Mcno/ibsyeMoA Ann 
HaioMKM nyrew BBOA^ MsnyMeHUfl hskshkia or 
jiaaepHoro A^o^a 4a nepea MHoroMOAOBoe 
BQJ10KH0 6a 14 MHoroMOAOBbiM axiBMeHT cBflSM 5a. 
BHeiuHdfl o6ojiOMKa 8 OKpy^Kaer MHoroMOAoeyio 
KMjiy 3. 

l/lanyHeHMe HaKaMKM M3 MCTOHHMKa HSKaMKM 

i<iH)KeKrMpyeTCR HaxnoHHo no oTHOiueHMK) k 
onTMMecKOM ocki BbiujeyKaaaHHoro orpeaio 
BonoKHa 1 nepea MHoroMOAOBbie a/ieMeHTbi 
cBfiziA • nocneAHMe, comacHO 
np^oHTMTenbHOMy aapviaHTy Mao6peTeHt>in, 
^iBJi^iioTcn actiMMerpMMHoro rvina - m 
nocpoACTBOM MHoroKpaTHbix orpaKeHHit (Kax 
cxeuaTMHecKM noKaaaHo Ann nyna a Ha ct)Mr 2) 
npoHMKaioT BHyrpb BHyrpeHHei^ ;iaijibi 2 m 
nomouiaiOTCfl raM 6e3 Hano^Kenm Ha 
onTMHecKnK cMman, Koiopbift aodkoh 6biTb 
ycunen. 

MHoroMOAOBbii^ aneMeHT CBfiati MO)KeT 6biTb 
o6pa30BaH, HanpMMep, orpesKOM 

MHOrOMOAOBOrO BO/IOKHa M OTpeSKOM BonoKHa c 

ABoJ^HoW o6o/ioMKof^, ComacHo 

npeAno^TMTenbHowy BapnaHiy MsoGpeTeHun 
MHoroMOAOBbiPi dJieMGHT CBflSM o6pa30BaH 
HenocpeACTBeHHO b aicrMBHOM Bo/ioKHe nyrew 
CKpyHMBaHMfl M cyu^ecTBeHHoro pacTflrMBannH 
AByx BonoKOH npM HarpesaHMn. 

Ha AMarpaMMe 4)nr. 1 AononHHTe/ibHbiJi 
nasepHbitl ahoa 4b noAcoeAHHeH k aKTMBHOMy 
BOJioKHy 1 Mepea MHoroMOAOBoe bojiokho 6b m 
BTopoM MHoroMOAOBWft aneweHT cBflan 5b aha 
AOCTM)KeHM« 6onee oAHopoAHoro 
pacnpeAeneHHW mou4HOCTm naKaHKM BAO/ib 
ycMnnBaK)i4ero sonoKHa, hto b cboio onepeAb 
npuBOAMT K ynyMLueHMK) ycunnBaioiUMX 
xapaKTepucTMK. 

flononHMTeribHo, naoriflTopbi 1NS1 m 1NS2 
Moryr 6biTb ycraHOBJieHbi BAorib BonoKHa 1 . 

BnaroAapfl Towy hto nsjiyMenne naKaMKM He 
pacnpocTpaHflercn BAonb ycMJiMBaioineJ^ jkhjiw 
2 no HanpaBneHHK) CHma/ia, BwxoAHoi^ cjDnnbrp 
He TpeGyeTCfl. npoct)n;ib ycujieHun no ceHeHnio 

aKTHBHOft )KVmbl «BJl«eTCfl OAHOpOAHUM, MTO 

no3BonfleT comacxDBaTb ee paawepbi c 
pa3MepaMn craHAapTHoro oahomoaobopo 

TeneKOMMyHMKBL^MOHHOrO BO/lOKHa. BHeLUH^R 

o6onoMKa o6ecneMHBaeT CBeTOBeAyi^Me 
CBoflcTBa Anfl nanyMeHMfl HaKaMKM. 
U1cnonb30BaHMe MHoroMOAOBbix bojiokoh 
Aenaer AocrynHbiMM HaMHoro 6onbUJMe 
M014H0CTM HaKaMKM. 3 AByxceojiOMeHHaJi GxeMa 
BojtoKHa ooBMBCTHO 0 BbiujeyKaaaHHoif 
nonepeMHoi^ HaKasKoft A@naeT B03M0}KHbiM 
GOBMeLMeHiie necKonbKMX mctomhmkob HaKBMKM c 

QAHOMOAPSblM aKTMBHbIM BOnOKHOM. n03T0My 

craHOBflTcii AQcrynHbiMM BuooKoe ycMJieHMe m 

60J1bUJafl BblXOAHan MOU^HOCTb. 

CornacHO npeAHOMTMrejibHOMy sapMaHTy 
Ka)KAb<^ MCTOMHMK HaxaMKM nBuneTCfl 
MHoroMQAOBbiM naaepHbiM amqaom m ManyMeHMe 
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HaKaMKM flBJinercfl^^^eHTHbiM nsjiyMeHMew. 
AnbTepHaTMBHO ki3.^^He naKaHKM MOKer SbiTb 
HBKorepeHTHbiM OTnyMeHMeiM, nanpMMep, 
renepvipyeMbiM CBepxnK)MiiHecueHTHbiMM 

AMOAaMM. 

OAHOMOAOBoe ycMjiMBaioinee BonoKHO 1 
npoAnoMTMrenbHo Bbino/iHfleTCfl m3 cieKna, 
aKTMBMpoeaHHoro MTTep6MeM m 3p6MeM. 

Mto KacaeTcn npeAnoMTMrenbHbix paawepoB. 

AMBMerpbl MHOrOMOAOBOf) )KMnbl HaKaMKM M 

OAHOMOAOBOv^ ycM/iMBaiou^efi >KMnbi MMeior 
OTHOLueHMe npM6/iMaMTenbH0 10:1 k AnMHe. a 
AHMHa oniMMecKoro BonoKHa 1 cocTaanflST or 2 
AO 20 M. 

HaM/iyMLUMi^ BapMaHT peaiiMaauMM 

M306peTeHMfl 

HaMnyMLUMf^ aapManr pea/iMaai^MM 
M3o6peTeHMfl noKBsaH hb 4)Mr. 2 m BKnK)HaeT abb 
MHoroMOAOBbix ajieMenra csnaM 6a m 6b Ann 
nonyMeHMfl BbtcoKoPt SbixoAHoC^ molahoctm m 
6jiaroAapn nonepeMHoA HBKaMKe ManyMeHMe 
HaKBMKM He HaKnaAbiBaBTcn Ha ycM/iMBaeMbii^ 
onTMMecKMi^ CMman m. cneAOBarenbHO, He 
Tpe6yeTCfl hmkbkmx ct)MJibTpoB Ann roro, MTo6bi 
npeAOTspaTMTb npoHMKHoaeHMe ManyMeHMn 
HaxaMKM Ha BbixoA ycMJiMrenn. 

DpoMbiuj/ieHHoe npMMBHeHMe 

BonOKOHHO-OnTMMeCKMtt yCMHMTeJlb BblCOKOt^ 
MOIMHOCTM MO)KeT HaP\TM npMMeHeHMfl B 

CMCTewax oniMMecKoa csnaM. b MacTHocTM, b 
riMHMflx AanbHeM cBnan m b bo/iokohhwx cernx. 

(DopMyna M3o6peTeHiifl: 

1. OniMMecKMti BonoKOHHbit^ ycMJiMTenb, 
coAep>Kaii^MM OTpeaoK BOJioKHa c aboi^hoi^ 
o6onoMKOfl c /lerMposaHHOv^ 3p6MeM-MTTep6MeM 
oahomoaobov^ ycM/iMBaioi^eM )kmjioJ%, 
MHoroMOAOByio jKMny, OKpy>KaK)myio 
ynoMSHyTyio OAHOMOAoeyio ycMnMBaramyio 
>KMny. M o6onoMKy. OKpy>KaK)iny»o ynoMflHyiyio 
MHoroMOAOByio >KMjiy, no Kpa^nei^ Mepe oamh 
orpeaoK MHoroMOAOBoro oniMMecKoro BonoKHa 
Ann nepeAaMM ManyMeHMn HaKaMKM, no Kpai^nei^' 

MSpe OAMH MCTOMHMK HSKaMKM. CBnsaHHblf^ C 

ynoMnnyTbiM OTpeaKOM wHoroMOAOBoro 
onTMMecKoro BonoKna, n no Kpaj^nei) Mepe oamh 
sjieueHT canaM, ccpopMMpoBaHHbiCf 
HenocpeAPTBeHHo na ynownnyTOM oTpeaKe 
BonoKHa c ABOMHoj^ o6onoMKon Ann 6oKOBofi 
HaKaMKM aroro orpesKa, OTJiMMawuMMcn tbm, mto 
ynoMnnyran MHoroMOAoaan >KMna MMeer 

L^M/IMHAPMMeCKyK) CfMSpMy M KOHL^eHTpMMHd 

ynoMnHyrofl oahomoaobo^ ycMJiMsaKiuiei^ >iaine 
M mto ynoMnnyTbiif aneMOHT canaM oGpaaoBSH 
CKpyMeHHbiA BMOCTe M BbJTnnyTbiMM npM 
HarpeBBHviM ynoMnnyrbiMM orpesKaMM BO/ioKHa c 

ABO^HOif 06OJIOMKOM M MHOrOMOAOBOrO BOJIOKHa. 

2. OnTMMecKMff BO/iOKOHHbiff ycM^MTeiib no 
n.1. OTJiMMaioLi^Mffcn tom, mto coAep}KMT ABa 

MHOrOMOAOBblX A^OAHblX MCTOMHMKa M ABa 

aneueHTa canaM. 

3. OnTMMecKM^f BonoxoHHbiR ycMJiMTenb no 
nn.1 M 2, OTJiMMaioiUMacn tbm, mto ynownnyToe 
ManyMeHMe HaxaMKM nsnneTcn Korepem-HbiM. 

4. OnTMMecKMi^ BonoKOHHbiC) ycMiiMTenb no 
nn.1 M 2, oTHMMBioi^Mflcn TeM, MTO ynoMnnyToe 
MsnyMeHwe naKasKM RBJineTcn HeKorepGHTHbiM. 

5. OnTMMecKMf^ BOJiOKOHHbi(^ ycMnMTBJib no 
nn.1. 2,4, oTnMMaK)U4Mi^cn tbm, mto ynoMnnyTbift 
MCTOMHMK HBKaMKM nBJineTcn 

CBepxnK)MMHeCUeHTHblM AMOAOM. 

6. OnTMMBCKMP^ BonoKOHHbifl ycMnMTBnb no 
nK)6oMy M3 npeAUjecTByioinMX nynKTOB, 
OTnMMaioiqMflcn tbm. mto AMaMeTpu 

MH0r0M0A0B0(^ )KM/1bl M OAHOMQAOBOPI 

ycMnMBaiOLi^et) jkmtu naxQAnTcn a cooTHOiueHMM 
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